Objective: The aim of this study is to determine gender differences in the risk factor profile and leg symptoms of peripheral arterial disease (PAD).
A 63-year-old African American woman with leg discomfort comes into your practice setting complaining of cramping in legs when she walks. Retired for 8 years, she goes walking at a shopping mall with a friend 2 times per week but she must stop several times and she is unable to keep up with her friend. Her leg symptoms resolve promptly with rest, and she has no rest pain or ulcerations. Additional medical history includes hypertension for which she has been prescribed hydrochlorothiazide at 25 mg per day and ramipril at 10 mg per day. She also takes aspirin at 81 mg per day. On physical examination, she weighs 165 lbs, waist circumference is 30 inches, height is 68 inches, blood pressure sitting is 130/85 and her pulse examination reveals a normal femoral and absent popliteal and pedal pulses on the right. On the left, her pulse examination reveals a normal femoral, an absent popliteal, and absent pedal pulses. Her resting ankle-brachial index is 0.70 for the left lower extremity and 0.74 for the right lower extremity. Her lipid profile reveals a total cholesterol of 225 mg/dL, and low-density lipoprotein of 160 mg/dL, and a high-density lipoprotein of 36 mg/dL. She has a normal glucose.
Background
Peripheral arterial disease (PAD) commonly refers to atherosclerosis of the abdominal aorta and arter-ies of the lower extremities. 1 The disease affects men and women with a prevalence of 12% in the community and up to 26% in certain populations (ie, African American women with hypertension). 2, 3 Walking impairment is common among patients with PAD. The manifestations of walking impairment include reduced walking distance, walking speed, and stair climbing. Because of a compromise in walking, daily activity is reduced in these patients. The compromise in walking ability has been reported to be greater in women than men with PAD. 4 Prior work evaluating differences in walking impairment by gender have not included cohorts that were similarly divided by race.
In addition to leg symptoms, patients with PAD, either asymptomatic or symptomatic, are at increased risk for developing new coronary events and death from cardiovascular disease. For patients with an ankle-brachial index (ABI) of less than 0.85, the relative risk (RR) of mortality at 10 years has been found to be 2.4 [95% confidence interval (CI) 1.60, 3 .48]. 5 Criqui et al 6 demonstrated that within a cohort of patients with PAD whose mean age was 66 years, the RR for coronary heart disease (CHD) and cardiovascular disease (CVD) mortality for patients, without evidence of CVD at baseline, was 4.3 and 6.3, respectively. Because patients with PAD are at increased risk for all-cause mortality and cardiovascular morbidity as well as mortality, a lack of appreciation of the severity of this disease by gender could lead to inadequate process of care and inadequate risk reduction for cardiovascular events for vulnerable groups, particularly minority women.
In this article, we present our findings on the burden of PAD in women and men from 3 racial groups [white, African American, and Hispanic (both English and Spanish speaking)] who were screened for PAD.
Methods

Recruitment Strategies
The Baylor College of Medicine Institutional Review Board approved this study. We screened patients from the Michael E. DeBakey Veterans Affairs Medical Center and 3 primary care clinics within the Harris County Hospital District, from September 2000 through August 2001. Details of our recruitment of consecutive patients receiving primary care have been published previously.
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Measurement of the ABI PAD was defined by an ABI below 0.9. A 5 mHz hand-held Doppler with an attached stethoscope was used to measure systolic blood pressures at rest in both brachial arteries and in the dorsalis pedis and posterior tibial arteries. The ABI was calculated based on obtaining an initial reading followed by a second reading of the initially higher reading from the dorsalis pedis and posterior tibial artery systolic blood pressures. 8 The average of the 2 readings was used as the ankle systolic pressure for that leg. The brachial systolic pressure was the average of the systolic blood pressures for each arm. If there was more than a 10 mm Hg difference between the brachial systolic blood pressures in each arm, the higher arm was measured twice; the average of these 2 readings was the brachial pressure used to calculate the ABI for each leg. If the ABI of either leg was less than 0.9, the patient was defined as having disease. All patients, with or without PAD, completed all questionnaires.
Measurement of Leg Symptoms and Comorbidities
Each of the 4 questionnaires provided additional information about our cohort. The San Diego Claudication Questionnaire (SDCQ), 9 a validated 9-item questionnaire that can be completed within 5 minutes, was used to detect claudication. The SDCQ specifically asks whether the symptoms are present in the right, left, or both legs. For our study, we placed patients in 3 symptom categories: no pain, atypical leg pain (ie, pain at rest, non-calf exercise leg pain, and "non-Rose" exercise calf pain), or Rose claudication. The patient's leg symptoms were categorized based on the most severely symptomatic leg (claudication Ͼ atypical leg symptoms Ͼ asymptomatic disease).
In addition to leg symptoms, we obtained information on walking impairment using the validated Walking Impairment Questionnaire (WIQ). 10 The WIQ is a brief and simple means of assessing patient-reported walking ability and was developed for use in large epidemiologic studies to replace the more time-consuming exercise treadmill testing; it usually requires approximately 5 minutes for completion. The WIQ estimates walking distance, walking speed, and stair-climbing capacity in the community.
For walking distance, the questionnaire ascertains the patient's degree of difficulty in walking specific distances, incrementally increasing in se-verity (eg, walking indoors or 20 feet; walking less than half a block or 50 feet). The degree of difficulty is ranked on a 0 to 4 Likert scale in which 0 represents the inability to walk a specific distance and 4 represents no difficulty walking a specific distance.
For both walking speed and stair climbing, the same 0 to 4 Likert scale is used. For walking speed, the patient answers 4 questions in reference to the degree of difficulty in walking a certain speed: walking 1 block slowly, walking 1 block at an average speed, walking 1 block quickly, and running or jogging 1 block. For stair climbing, patients respond to 3 questions on the degree of difficulty of climbing 1 flight of stairs, 2 flights of stairs, and 3 flights of stairs. Scoring for each of the 3 components is based on the units of measurement described for each item (eg, 20 feet) and the patient's reported difficulty for each item-the less difficulty walking at a certain speed or climbing a certain number of stairs results in a higher score.
To determine health-related quality of life, we used the previously validated Medical Outcomes Study Short Form (SF-36). The SF-36 contains 36 items, which measure 8 health concepts. 11 The 8 health concepts (ie, scales) are physical function, role limitations (physical problems), pain, social functioning, mental health, role limitations (emotional problems), vitality, and general health perceptions. The SF-36 scales are scored using the Likert method of summated ratings. 12, 14 We ascertained past medical history of cardiovascular disease, atherosclerotic risk factors, process of care (eg, medication use), and sociodemographics using the Lifestyle and Clinical Survey (LCS). This is an interviewer-administered questionnaire that requires less than 10 minutes to complete. 15 Because we screened both English-and Spanishspeaking patients, each questionnaire (ie, SDCQ, WIQ, LCS) was either translated into Spanish by our team of bilingual research assistants 16 and investigators or previously translated by an outside service (SF-36). The translation process involved one forward and 2 backward translations by bilingual interpreters who then decided, during 3 separate meetings, on a final Spanish version for each of the questionnaires.
Statistical Analysis
Differences between groups (men versus women or patients with and without PAD) on continuous variables were tested using a t test, with P values less than .05 considered significant. Differences on categorical variables were assessed using the 2 test for independence.
Univariate odds ratios (OR) with 95% CI were calculated for each of the demographic characteristics and comorbidities of interest. In addition, we ran 3 logistic regression models to obtain the adjusted odds of having PAD for each of the demographic and comorbidity variables, accounting for other covariates. The full model contained gender, education, marital status, income, current work status, race, age, body mass index (BMI), whether the patient was on antiplatelet therapy, whether the patient was on blood pressure medication, current smoking status, and whether the patient had the following conditions: arthritis, high cholesterol, diabetes, hypertension, myocardial infarction, and stroke. The second model was a subset of the full model, consisting of gender, comorbidities, and sociodemographics. The third model was built using a stepwise procedure, in which variables entered the model if the P value was .20 or less and remained in the model if the P value was .05 or less. This model allowed us to identify the predictors most highly associated with PAD in our study sample.
Results
We approached a total of 457 patients, and 403 patients (88.2%) were enrolled. Within our cohort, we enrolled 151 patients from the Michael E. DeBakey Veterans Affairs Medical Center, and the remainder of the patients from 3 sites within the Harris County Hospital district. Of the 403 patients enrolled, 208 (51.6%) were women and 195 (48.4%) were men. The population was similarly divided by race, with 136 whites, 136 African Americans, and 131 Hispanics. Eighty-one (61.8%) of the Hispanic patients were Spanish speaking (predominant language spoken at home). Of the 81 Spanish-speaking Hispanic patients, 30 were male and 51 were female. The mean age of the cohort was 63.8 Ϯ 0.4 years and the mean ABI was 1.06 Ϯ 0.01 (Table 1 ). The prevalence of diabetes mellitus was 35.6% for women and 40.5% for men (P ϭ .30). Among the entire cohort, current smoking was more prevalent in men than women (24.1% vs 13.9%; P ϭ .009).
Among the patients who screened positive for disease, the mean ABI was 0.72 Ϯ 0.02 (0.71 Ϯ 0.03 for women; 0.71 Ϯ 0.03 for men; P ϭ .92). In our sample, the prevalence of PAD in women was 15.9% compared with 17.4% in men. By gender and among patients with PAD, there was no difference in the prevalence of several atherosclerotic risk factors most notably diabetes mellitus, current smoking, use of blood pressure medication, or hypercholesterolemia (Table 2) .
Leg symptoms, particularly atypical leg symptoms, were common among men and women with and without PAD (Table 3) . When compared with women without disease, women with PAD had poorer walking distance and walking speed. In contrast, walking impairment was not statistically different when comparing men with and without PAD. Intermittent claudication was present in Female gender and race were not statistically significant risk factors for PAD. In our stepwise regression model, statistically significant risk factors for PAD were work status of not currently employed, diabetes mellitus, use of blood pressure medication, current smoking status, and BMI (Table 4). Diabetes mellitus demonstrated the greatest association with a diagnosis of PAD (OR 3.42; 95% CI 1.68, 6.95). In looking at each gender separately (eg, a model involving only women in the cohort), the risk factors for PAD were diabetes mellitus, current smoking, and use of blood pressure medication; these risk factors were the same for a model involving only men. Within these additional analyses, the risk factor demonstrating the highest association for a diagnosis of PAD among both women and men was the use of blood pressure medication (OR 7.69; 95% CI 1.5, 39.2 for women; OR 2.76; 95% CI 1.4, 5.5 for men).
Health-related quality of life scores as measured by the SF-36 (Table 5) were similar between women and men in the cohort. Among patients with PAD, physical functioning was significantly lower for women (37.5 Ϯ 26.4) when compared with men (52.4 Ϯ 32.5), P ϭ .04. Also in patients with PAD, general health was lower for women (43.8 Ϯ 22.4) when compared with men (55.1 Ϯ 23.4), P ϭ .05.
Discussion
Within our cohort, we found similarities and differences between men and women who were screened for PAD. First, PAD is a common diagnosis for women and men who receive medical treatment in a primary care setting. African Amer- . 16 ican and Hispanic women have a higher, although not statistically significant, prevalence of disease when compared with white women. Second, walking impairment is greater among women with PAD when compared with women without disease and to men with disease. Third, the risk factors for PAD are the same for women and men. Finally, healthrelated quality of life is compromised to a greater extent in women with PAD when compared with men with PAD.
Our finding of a similar prevalence of PAD between men and women has been demonstrated in prior work. 4 We have added to this body of literature by screening for disease in a racially diverse population that included Spanish-speaking patients-an often under-represented group within clinical research. Within our cohort, men and women predominantly 55 years of age and older, there was a high prevalence of atherosclerotic risk factors. Our findings, along with findings from other PAD prevalence studies 2, 8, 17 support the importance of screening for PAD in both men and women at least 50 years of age with risk factors of diabetes mellitus or current smoking.
In contrast to the prevalence of disease, walking impairment did differ by gender. Within our cohort, women with PAD had significantly lower mean values for walking distance and walking speed when compared with men with PAD. The magnitude of the differences in walking distance and speed for women and men without PAD was relatively low (approximately 8 to 10 percentage points of difference). In contrast, there was a much greater difference in both walking distance and speed between women and men with PAD (approximately 20 to 27 percentage points of difference). Although * Full model contains the following variables: gender, education, married, income, current work status, antiplatelet, arthritis, high cholesterol, diabetes, hypertension, myocardial infarction (MI), stroke, blood pressure (BP) medication, current smoker, race (using dummy variables with white as referent), age, and body mass index (BMI). There are missing data for BMI (49 observations), work status (56 observations), and income (24 observations) † Subset of full model contains the following variables: antiplatelet, arthritis, high cholesterol, diabetes, hypertension, MI, stroke, BP medication, current smoker, race (using dummy variables with white as referent), and age. ‡ Reduced model is built using stepwise procedure with variables having P Յ .20 entering the model and those with P Յ .05 remaining in the model. Order of variables entered: diabetes, current smoking, age, current work, age removed, BP medication entered, BMI entered, education entered, and then education removed.
the presence of greater muscle mass and body height for men in general would seem to explain the differences in walking ability between men and women without disease, the significant increase in the differences in their walking parameters in the presence of PAD-a greater burden of walking impairment among women versus men with PAD-is of concern. One prior study demonstrated that gender variation in walking impairment might be partially explained by variation in leg strength with women having poorer leg strength than men. 4 Although we did not capture leg strength within this study, women within the cohort had a higher mean BMI when compared with men. Because a BMI that is increased secondary to a higher proportion of non-lean versus lean tissue often correlates with physical inactivity, 18 this higher mean BMI in women may be a marker for poorer leg strength.
Aside from variation in walking impairment by gender, we did not find that gender was a significant factor in the multivariate model. Risk factors for PAD were the same for both women and men; for both sexes, the risk factor with the greatest association with PAD was hypertension requiring the use of medication.
Although there was a trend toward a higher prevalence of disease in African American women compared with white women, there was no statistically significant association of race with a diagnosis of PAD within the multivariate model. In recently published work, 19 we found that the increased risk for PAD among African American patients was attenuated after adjusting for education. As our study may not have had enough power to detect a statistically significant difference in the prevalence of disease by race, a larger racially diverse cohort of patients with PAD is needed to address the role of race and gender as risk factors for PAD and to understand the role of other social factors as confounders for the association of race/ gender with this chronic illness.
Not surprisingly, chronic disease is a risk for poor quality of life. 20 In assessing health-related quality of life among members of our cohort with PAD, we found that women had lower scores for physical functioning and general health when compared with men. A lower quality of life among women with PAD is not surprising given the greater compromise in walking ability. The compromised quality of life for women with PAD has been reported in a prior study. 21 A patient with PAD is at risk for poor walking and the inability to carry out activities of daily living including grocery shopping. In addition, personal relationships can be negatively impacted as walking through the mall with loved ones or playing with grandchildren becomes a great challenge. Interestingly, within our cohort among patients who did not screen positive for disease, men had lower quality of life scores when compared with women. This lower quality of life is probably a reflection of the burden of other conditions (eg, smoking, use of blood pressure medication) in men relative to women within our cohort. One limitation of our study was the cross-sectional design. Because of this design, we are not able to determine the length of time that a patient had a given risk factor or the incidence of PAD. However, we have clearly defined the prevalence of disease by gender and the variation in walking impairment between the 2 sexes within this racially diverse population. An additional limitation is the use of self-reporting to determine a patient's risk factor profile. The limitation is probably greatest for patients with hypercholesterolemia. In prior work, we found that patient self-report when compared with chart reviews reliably captures many atherosclerotic risk factors. 15 Finally, the power to detect statistically significant differences was also a limitation in our study. Our power was lowest in finding differences between the 33 women and the 34 men with PAD. We had slightly less than 70% power to detect medium-sized differences in the proportion of women with various comorbidities compared with men. In examining differences in the 3 categories of leg symptoms, power was 59%. For the WIQ subscales, we had 80% power to detect a medium to large effect size of 0.62. Our power to detect the fairly small effect size seen between women and men with PAD for stair climbing (effect size ϭ 0.35) was only 41%. Whereas the power was somewhat low for detecting differences in the prevalence of leg symptom subtypes between men and women with PAD, the power to detect differences in the continuous and categorical demographic and comorbidity variables between men and women in the overall cohort was more than 90%. 22 We had more than 90% power to detect a medium size difference (medium effect size of 0.30) in the prevalence of leg symptoms between women with and without PAD and between men with and without PAD. In testing for differences between women with and without PAD and between men with and without PAD in walking distance, walking speed, and stair climbing, our power to detect a medium effect size was slightly over 80%.
The case patient warrants risk factor modification including lipid control (goal of Ͻ100 mg/dL) and continued use of an antiplatelet agent because patients with PAD are at risk for a myocardial infarction or ischemic cerebrovascular accident. The use of cilostazol or supervised exercise treadmill training (3 times per week for 6 months) is warranted for leg symptoms to improve her lower limb function.
In conclusion, PAD is a common illness among women, particularly minority women. The burden of walking impairment is greater for women than men with PAD. In addition, health-related quality of life, particularly physical functioning, is greatly compromised in women with PAD. Future studies are needed to assess methods-including screening protocols-that will help to maintain proper limb functioning in patients, particularly women from racially diverse backgrounds, who are diagnosed with PAD.
